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Gas Unit Practice Test

. A glass column is filled with mercury and inverted in a pool of mercury. The mercury
column stabilizes at a height of 735 mm above the pool of mercury. What is the pressure

of the atmosphere? ~ Almest staa derd Pressvre
a) 0.697 atm b) 0.735 atm 630.967 atm
d) 1.03 atm e) 194 atm

2-3. Consider three 1-L flasks at STP. Flask A contains NH, gas, flask B contains NO, gas,
and flask C contains N, gas.

2. Which contains the largest number of molecules?

a) flask A b) flask B c) flask C
d)) all are the same e) none
) A ptes 1
3. Inwhich flask do the molecules have the highest average velocity? — 19 Jeor €5
(2D flask A b) flask B ¢) flask C
d) all are the same e) none

4. Gaseous chlorine is held in two separate containers at identical temperature and
pressure. The volume of container 1is 1.30 L and it contains 6.70 mol of the gas. The
volume of container 2 is 2.20 L. How many moles of the gas are in container 2?

(a]) 11.3 mol b) 19.2 mol c) 0.427 mol
d)  3.96 mol e) none of these

velome 75 close fo dovble
s0 moles weold alko be close o dsalle

J1

Body temperature is about 308 K. On a cold day, what volume of air at 273 K must a
person with a lung capacity of 2.00 L breathe in to fill the lungs?

a) 2.26L (B 1771 ¢) 113L
d) 354L e) none of these
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( True 11. In the kinetic molecular theory we assume an ideal gas has no mass.

—WE GSSvme  zerg w/..:me, bot wet 2ere pus

12-14. Zinc metal is added to hydrochloric acid to generate hydrogen gas and is collected over
a liquid whose vapor pressure is the same as pure water at 20.0°C (18 torr). The volume

of the mixture is 1.7 L and its total pressure is 0.810 atm. Zin +INCL —» 2oty * /"l’»‘j)

12. Determine the partial pressure of the hydrogen gas in this mixture.

a) 562 torr b) 580 torr éﬁ 598 torr
d) 616 torr e) 634 torr
G aba = G156 fore = Py + /S S Pre= 5926 forr
13. Determine the number of moles of hydrogen gas present in the sample. L
a) ¢ 82 1.
é_‘y 3‘.20151201;01 E)) 22811“11;0] o b ’ TSl ehm
PY= ~ART

aet l17) = n (05200 ) 243
A= 0556 ~oi

14, What would happen to the average kinetic energy of the molecules of a gas sample if the
temperature of the sample increased from 20°C to 40°C?

5 . o IHe )3
a) It would double. b) It would increase. — b y ¢ ¢ a3k el L
¢) It would decrease. d) Tt would become half its value.

¢}  Two of these.

15. Argon has a density of 1.78 g/L at STP. How many of the following gases have a density
at STP greater than that of argon?

a) 0 b) 1 (D2
d) 3 e) 4

16. Air has an average molar mass of 29.0 g/mol. The density of air at 1.00 atm and 30.°C is

a) 29.0g/L b) 40.0g/mL @1.173/L
d) 129g/L e) 12 g/L
Assume [ mel
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6. Given a cylinder of fixed volume filled with 1 mol of argon gas, which of the following

is correct? (Assume all gases obey the ideal gas law.)

_ar It the temperature of the cylinder is changed from 25°C to 50°C, the pressure
inside the cylinder will double. = At W/ Cel 50v3 Tem

A7 If a second mole of argon is added to the Cylmder the ratio T/ P would remain
constant. — {ersun woeul d c'/o d.“t: bho f' /M,’) s e Sqmm. €

&+~ A cylinder of identical volume filled w1th the same pressure of helium must
contain more atoms of gas because He has a smaller atomic radius than argon.
Two of the above. 8 EZM/ volumes Hove ey val pmeles

& None of the above.

7. A sample of helium gas occupies 12.4 L at 23°C and 0.956 atm. What volume will it

occupy at 40°C and 1.20 atm?

a) 0488 L b) 6.28L c) 124 L
C) 104 L e) 17.2L
v Ve ' Y .20 | -
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8. Which of the following is not a postulate of the kinetic molecular theory? ’("’"U. {e

@ Gas particles have most of their mass concentrated in the nucleus of the atom vl

b) The moving particles undergo perfectly elastic collisions with the walls of the
container.

¢) The forces of attraction and repulsion between the particles are insignificant.

d) The average kinetic energy of the particles is directly proportional to the absolute
temperature.

e) All of the above are postulates of the kinetic molecular theory.

9-10. Three 1.00-L flasks at 25°C and 725 torr contain the gases CH, (flask A), CO, (tlask B),
and C,H, (flask C). Voo =
2 ; ?5-;, oy,

9. In which flask is there 0.039 mol of gas?

a) flask A b) flask B ¢) flask C

@ all e) none

V= nlPT jc[eﬁ’ 5'& {_,r “H 54”19
N z.) 28K ., cem€
959 (hoo) < (9579 e
n= .037 weol

10. In which single flask do the molecules have the greatest mass, the greatest average
velocity, and the highest kinetic energy?

a) flask A b) flask B ¢) flask C KE o4 .[/Lc
d) all »
) a @)\ one . et pwd V,(,/oé-f'/:?{ Smw.e %L"
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17. A 4.37 gram sample of a certain diatomic gas occupies a volume of 3.00-L at 1.00 atm
and a temperature of 45°C. Identify this gas.

@ F, b) N, c) H,
d) O, e) Cl,
PV=anRT

4.3 g
NIy

,C 3) = n (.O?ZOL)?I( Mﬂq =
= Y49l awy

= 35.0 9.,

18. What volume of H,O(g) measured at STP is produced by the combustion of 4.00 g of
natural gas (CH,) according to the following equation?

CH,(g) + 20,(g) — CO,(g) + 2H,0(g)
a) 5.60L @11.2 L ) 224L
d) 336L €) 448L

Yovg CHy | [ st Cly | 2 0eat 1426 [22.4L tho
| [;c,.o?vac#?{/mi Cly 1wl O /.2 L

19. A 3.31-g sample of lead nitrate, Pb(NO;),, molar mass = 331 g/mol, is heated in an
evacuated cylinder with a volume of 1.62 L. The salt decomposes when heated,
according to the equation

2PH(NO,)s(s) = 2PbO(s) + 4NOL(g) + O,(g)

Assuming complete decomposition, what is the pressure in the cylinder after
decomposition and cooling to a temperature of 300. K? Assume the PbO(s) takes up
negligible volume.

a) J 0.380 atm b) 0.228 atm ¢) 0.0342 atm

d) 1.38 atm e) 49.7 atm

32/9 ?!’CW:Q)IJ [ mei P«M"""’:)& 5 sl #iq/j"‘f
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20.  An excess of sodium hydroxide is treated with(1.1 L'of dry hydrogen chloride gas
measured at STP. What is the mass of sodium chloride formed?

a) 050¢g b) 1.8g¢g c) 20g
@ 28z g) 22.g
N+ HCYs—s Woll+ 0

J UL HO Lot Hel) {nei o8 [5349 gpas
[294L [/mtHCr //.m:/uuo!

= 2.‘3'75

21. Which conditions of P, T, and n, respectively, are most ideal?
a) high P, high T, high
b) low P, low T, low n
c) high P, low T, high n
d) low P, high T, high n
Qy low P, high T, low n

22, Order the following in ixw:
F,, Cl,, NO, NO,, CH, - ]’\gk‘}-@( p«-o‘e,wiﬂ‘ = ‘p‘if*ﬁ"

Cl, < NO, <F, <NO < CH,

b) Cl,<F,<NO,<CH,<NO
¢) CH,<NO,<NO<F,<(l,
d) CH,<NO<F,<NO,<(Cl,
e) F,<NO<C(Cl,<NO,<CH,

I~2
s

Which of the following properties of a real gas is related to the b coefficient in the van
der Waals equation? ~ ppfome ¢ Wy*e‘;/r om
@ Real gases consist of molecules or atoms that have volume.
The average speed of the molecules of a real gas increases with temperature.
¢) There are attractive forces between atoms or molecules of a real gas.

d) The rate of effusion of a gas is inversely proportional to the square root of the
molecular weight of the gas.

24. A sample of N, gas is filled into a flask at a pressure of 200. torr at 25°C. The gas is
allowed to effuse through a pinhole and measured at a rate of 4.9 mL/s. An Lml\no\\ n
gas is collected into the same container at a pressure of 200. torr at 25°C and and it is
found that the unknown gas escapes at 14.7 mL/s the rate of N,. The molar mass of the
Lmknown gasis:

&:55 b) 252 ) 84.0

9.33 e) none of these

449 42901 = /9.7 ‘//77——:
/y"v = 3 /] Ve 1
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